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(54) MANUFACTURE OF OPTICAL COMMUNICATION PACKAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable an Au-Su brazing 
material to be kept high in wettability by a method 
wherein an Au layer is formed as thick as prescribed in 
an Au plating process. 

SOLUTION: A lens holder 5 is plated with Ni first and 
f ? then subjected to an Au plating process. In an Ni plating 
process, an Ni layer is formed as thick as 2 pm. In an Au 
plating process, an Au layer is formed as thick as 4.0 pm 
to 5.5 pm, and in this case, for example, the Au is formed 
as thick as 5.0 pm. Then, a glass lens 6 is heat-bonded (a 
thermal treatment is carried out at a high temperature 
of 450°C or so for one hour in a nitrogen atmosphere). As 
the lens holder 5 is plated with Au as thick as 5.0 pm, Ni 
migration is prevented from occurring in the lens holder 
5 in a heat bonding process where the glass lens 6 is bonded to the lens holder 5. 




CLAIMS 



[Claim(s)] 

[Claim l] nickel galvanizer which carries out nickel plating to a lens holder Au galvanizer which 
carries out Au plating to the aforementioned lens holder In the manufacture method of the 
package for optical communication which changes from the heat treatment process which carries 
out heat adhesion of the glass lens, and the junction process which joins the aforementioned lens 
holder by Au Sn low material at a frame to the aforementioned lens holder Like the 
aforementioned Au galvanizer, it is the manufacture method of the package for optical 
communication characterized by what is been what forms with a 4-micrometer or more thickness 
[ thickness 5.5 micrometers or less ] Au layer on nickel layer of the aforementioned lens holder. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture 
method of the package for optical communication which carries a lens holder with a glass lens. 
[0002] 

[Description of the Prior Art] The process in the case of manufacturing the package for optical 
communication which carried the conventional lens holder with a glass lens is as follows, for 
example. That is, first, nickel plating is performed to a lens holder and Au plating is further 
performed on it. Then, a glass lens is heat-treated by nitrogen -gas -atmosphere mind to this lens 
holder (it is about 1 hour under the elevated temperature of 450 degrees C), and heat adhesion is 
carried out. And this lens holder is joined to the lens-holder insertion hole of the frame made 
from Kovar which plated [ nickel-] and plated [ Au ] beforehand by the low material made from 
Au-Sn. This junction is performed under the elevated temperature of about 300 degrees C for 
example, by nitrogen- gas -atmosphere mind. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, as for Au layer formed like Au galvanizer 
of the aforementioned lens holder, the thickness was conventionally formed in 1 micrometer or 
less. Since the material price of Au was high, this was a thing based on the request of forming Au 
layer as thinly as possible being more desirable etc. 

[0004] However, in the manufacturing process of the conventional package for optical 
communication, the phenomenon of nickel my GUREYON (nickel diffusion) by which nickel in 
nickel layer under Au layer passes through the inside of thin Au layer 1 micrometer or less easily, 
and looms in the front face of Au layer had occurred in the process of heat adhesion of the glass 



lens of the back like the aforementioned Au galvanizer. And in the junction process by the Au Sn 
low material to the frame made from Kovar of the lens holder which is the following process, the 
problem that nickel which loomed in the front face of the aforementioned Au layer will check the 
wettability of Au-Sn low material had arisen as a result of this nickel my GUREYON. 
[0005] When this invention is made paying attention to the trouble of such conventional 
technology and the lens holder by which nickel plating and Au plating were carried out is joined 
to a frame by Au-Sn low material, it aims at offering the manufacture method of the package for 
optical communication which can maintain the wettability of Au~Sn low material good. 
[0006] 

[Means for Solving the Problem] The manufacture method of the package for optical 
communication by this invention for solving the above technical problem nickel galvanizer which 
carries out nickel plating to a lens holder Au galvanizer which carries out Au plating to the 
aforementioned lens holder In the manufacture method of the package for optical communication 
which changes from the heat treatment process which carries out heat adhesion of the glass lens, 
and the junction process which joins the aforementioned lens holder by Au-Sn low material at a 
frame to the aforementioned lens holder Like the aforementioned Au galvanizer, it is 
characterized by being what forms Au layer in 4-micrometer or more thickness of 5.5 
micrometers or less. In addition, considering that the aforementioned Au layer thickness is 
material with comparatively expensive Au, the amount used may have a desirable thing few if 
possible, and from this viewpoint, as long as Au layer thickness by the aforementioned Au 
plating is 4 micrometers or more, it may be 5.0 micrometers or less, 4.5 micrometers or less, 4.2 
micrometers or less, or 4.1 micrometers or less in thickness, for example. 
[0007] 

[Embodiments of the Invention] Next, 1 operation gestalt of this invention is explained. It is 
drawing where the perspective diagram and ** (b) which show a base plate, a frame, a ring, etc. 
which are used for the package for optical communication by which drawing 1 (a) is 
manufactured according to this operation gestalt contain the front view, and drawing 2 contains 
the A- A 1 line cross section of drawing 1 (a), and is drawing for explaining the manufacturing 
process of the package for optical communication. The frame made from Kovar by which the base 
plate of the product [ 1 ] made from Cu-W and 3 are joined on this plate 1 in drawing 1 and 
drawing 2 , The insertion hole for the ring made from Kovar with which 2 is joined on this frame 
3, and 4 inserting the lens holder formed in a part of aforementioned frame 3, The lens holder by 
which, as for 5, heat adhesion of the glass lens 6 was carried out, and 7 are the Au-Sn low 
material of the shape of a ring for joining this lens holder 5 to the aforementioned frame 3. 
Moreover, in drawing 1 , the ceramic board with which 8 was fixed to opening of the 
aforementioned frame 3, and 9 are the leads inserted in two or more holes of this ceramic board 8, 
respectively. 

[0008] Next, the flow of the manufacturing process of the package for optical communication 
explained by drawing 1 and drawing 2 is explained based on drawing 3 . First, the processing by 
the side of the pipe-like lens holder 5 made from Kovar is explained. As processing by the side of 



a lens holder 5, nickel plating is first performed to a lens holder 5, and, next, Au plating is 
performed. In addition, it sets like the aforementioned nickel galvanizer and 2 -micrometer nickel 
layer is formed, for example. Moreover, it sets like the aforementioned Au galvanizer and Au 
layer from which it is thin to 4.0 micrometers or more 5.5 micrometers or less, for example, 
5-micrometer Au layer, is formed. And heat adhesion (at nitrogen- gas- atmosphere mind, it is 
heat treatment of 1 hour under the elevated temperature of about 450 degrees C) of the glass 
lens 6 is carried out to the lens holder 5 in which Au layer of 5.0-micrometer ** was formed in 
this way. 

[0009] In addition, with this operation gestalt, as mentioned above, since Au layer of a lens 
holder 5 is made into 5-micrometer **, it is prevented that nickel migration occurs in the 
aforementioned lens holder 5 in the heat adhesion process to the lens holder 5 of this glass lens 6. 
That is, drawing 4 is a graph which shows the relation of the amount of nickel migration 
generated at the time of junction by the Au-Sn low material to the relation of the amount of 
nickel migration generated at the time of heat adhesion of Au layer thickness of a lens holder 5, 
and the glass lens 6 to this, and Au layer thickness of a lens holder 5 and the frame 3 of a lens 
holder 5. As shown in this drawing 4 , when Au layer thickness of the aforementioned lens holder 
5 is 4 micrometers or more, for example, 5 micrometers, generating of nickel migration at the 
time of the heat adhesion to the lens holder 5 of a glass lens 6 is prevented effectively. 
[0010] Next, near processing of the aforementioned plate 1 made from Cu-W performed in 
parallel to the processing by the side of this lens holder 5, the ring 2 made from Kovar, the frame 

3 made from Kovar, and the ceramic board 8 is explained, nickel plating is carried out about the 
aforementioned plate 1. Moreover, nickel plating is carried out about the aforementioned ceramic 
board 8. And low attachment of these plates 1 made from Cu-W, the ring 2 made from Kovar, the 
frame 3 made from Kovar, the ceramic board 8, and the lead 9 is carried out mutually, and they 
become a configuration as shown in drawing 1 (a). And nickel plating processing and Au plating 
processing are further performed to this thing by which low attachment was carried out mutually. 
In addition, in nickel plating processing at this time, nickel layer of 2-micrometer ** is formed, 
for example. Moreover, in Au plating processing in this case, Au layer of 1. 5-micrometer ** is 
formed, for example. 

[00 11] Next, the lens holder 5 by which plating processing was carried out as mentioned above is 
inserted in the insertion hole 4 of a frame 3. And the aforementioned lens holder 5 is joined to a 
frame 3 by low attachment in this state. An in every -direction size uses the ring-like Au-Sn low 
material 7 (refer to drawing 2 ) whose thickness is 0.1mm by 3mm, and performs the junction 
process by this low attachment by carrying out low attachment under the elevated temperature 
of about 300 degrees C by nitrogen-gas-atmosphere mind. 

[0012] In addition, with this operation gestalt, it is prevented effectively that nickel migration 
occurs in the Au-Sn low attachment process to the frame 3 of this lens holder 5. That is, drawing 

4 is a graph which shows the relation of the amount of nickel migration generated at the time of 
junction by the Au-Sn low material to the relation of the amount of nickel migration generated at 
the time of the heat adhesion to Au layer thickness of the aforementioned lens holder, and the 



lens holder 5 of a glass lens 6, and Au layer thickness of the aforementioned lens holder and the 
frame 3 of the aforementioned lens holder. With this operation gestalt, when Au layer thickness 
of the aforementioned lens holder 5 is 4 micrometers or more, for example, 5 micrometers, as 
shown in drawing 4 since Au layer of a lens holder 5 is made into 5-micrometer ** as mentioned 
above, generating of nickel migration at the time of junction on the frame 3 of a lens holder 5 is 
prevented effectively. 

[0013] Moreover, with this operation gestalt, when carrying out low attachment of the 
aforementioned lens holder 5 by Au Sn low material to a frame 3, the wettability of Au-Sn low 
material is kept good. That is, drawing 5 is a graph which shows Au layer thickness of a lens 
holder 5, and the wettability relation of the low material made from Au-Sn. As shown in this 
drawing 5 , when Au layer thickness of a lens holder 5 is 4 micrometers or more The wetting 
breadth to the lens holder of Au-Sn low material Since generating of nickel migration is 
prevented at the time of the heat adhesion to the lens holder 5 of the previous glass lens 6, It is 
comparatively stable (on the other hand, as shown in drawing 5 , when Au layer thickness of a 
lens holder 5 is smaller than 4 micrometers). Since nickel migration occurs so much at the time 
of the heat adhesion to the lens holder 5 of the previous glass lens 6, variation has stopped being 
been and stabilized by the wetting breadth of Au-Sn low material. 

[0014] In addition, this invention is not restricted to this, and if it is 4 micrometers or more, it is 
needless to say [ this invention ], although referred to as 5 micrometers with this operation 
gestalt about Au ** of the aforementioned lens holder 5 that various sizes, such as 5.5 
micrometers or less, 4.5 micrometers or less, 4.2 micrometers or less, and 4.1 etc. micrometers or 
less, are employable for example. 
[0015] 

[Effect of the Invention] It sets like Au galvanizer to the aforementioned lens holder, and is made 
to form Au layer in 4-micrometer or more thickness of 5.5 micrometers or less according to the 
manufacture method of the package for optical communication by this invention, as explained 
above. Therefore, in this invention, Au layer with an aforementioned thickness of 4 micrometers 
or more serves as barrier of nickel my GUREYON at the time of heat adhesion of the glass lens 
to a subsequent lens holder. Therefore, in the process which joins the aforementioned lens holder 
to a frame by Au-Sn low material after that, the wettability of Au-Sn low material comes to be 
maintained good. Moreover, in this invention, it is possible by being 4 micrometers or more and 
setting Au layer thickness by the aforementioned Au plating to 5.5 micrometers or less to save 
the amount of Au used which is a comparatively expensive material to a required limit. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The perspective diagram showing the base plate used for the package for optical 



communication by which (a) is manufactured according to the operation gestalt of this invention, 
a frame, a ring, etc., and (b) are the front view of (a). 

[Drawing 2] It is drawing containing the A- A' line cross section of drawing 1 (a), and is drawing 
for explaining the manufacturing process of the package for optical communication. 
[Drawing 3] It is drawing for explaining the flow of each process at the time of the manufacture 
of the package for optical communication shown in drawing 2 . 

[Drawing 4] It is the graph which shows the relation of the yield of the relation between Au layer 
thickness of a lens holder, and the yield of nickel migration at the time of heat adhesion of a glass 
lens 6, and nickel migration at the time of junction by the Au Sn low material to Au layer 
thickness of a lens holder, and the frame of a lens holder. 

[Drawing 51 It is the graph which shows the wettability relation of the Au-Sn low material at the 
time of junction on Au layer thickness of a lens holder, and the frame of a lens holder. 
[Description of Notations] 

1 Base Plate 

2 Ring 

3 Frame 

4 Insertion Hole 

5 Lens Holder 

6 Glass Lens 

7 Au-Sn Low Material 

8 Ceramic Board 

9 Lead 
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